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A ;<my°» ? * -i±£*m#y.frt>%Z>mm%lzim^ 

fmmmx'^f&umm^mwmz^. x o izz 

3. 5 e VOiWifx^K-J j^f X£« 

[f»*JR3] 15ieJf52<OI^£**#X#ff**0. 5 
^JEA^l 0«JGE, jgS2r2 0 0*CJ3LhT-ffa^t^# 

& t -r ?» i**JS i x<it«*Ji 2 cietto^^eaiffl* 

X is v U— r-^T'S) *) . %m Jb&* l-200mJ/ 
cm' /AVkXtl 0 6 -10' AVUTSSdt 

a t f -sit i ^-^ Lit*3a 3 co^-rit*Hcie«j(5o^ 

3*LT#7;vXPfi££L$^i>JfllOI*i. Iuie3t7r 
*-A£flXOiBL*:f|L Sy«KM2:Bgllt-ri»^30X 

A. 

[000 1] 

t«w<o*-*-4artKHff] wK**a*i 6 0 

-3 0 0 nm<D^4SHSi^7fc£fS*U 

C t &^l«>lffi<0ft7 r -f /<. J<> YlVy r 

^^^SBt^icra-r «i6 0-3 0 0 n 

mffymmMt. Wa&. 7*h0 V7J7 4 . !f- 

Brnmyt? r a/<. v/uy r a '^m^tum® 
izmK'hh. 

[0002] 



i&xomn ±7 r a >M±im.*k. mm., mm. mm 

&mttmizts^xi&mz<D&mi) i m7<Lx^z>. *<d- 

mi-zzbtrnftistix^zw. g&msmmmrx'te 
#7*tf£fcLx&&m&mi\tfmisz>. -t^h*>mn 

htf. ^it^^mm^^mmm^x^h. tz 

hX\ 2 0 0 n mOT^^-Cti^* «t *) £>^# 

j8# h tltbX'h Z>* Kf200n mWTCOfe&mzti 
I XWIRARH^fl: * <SM $ -lift tf . y x 

[0003] c\<7)mm%mm&it<7)3imz*f7xcr>m-£ 

Xmzfo h t WhtiX ^ 2. „ *W:fc^T*7X«M 

tfub&z tiz j: *) m^mm^^ < Bizmvtz <olx 
mfrxwmztL-'S'-t^w&izzc^x^&zk.zi^o . 0 
5izm&m&ztix^&^rf7xcr)tf5xx?&<7)o-h 

WrtchOt LXE' ( = Si-), K*^«M 

?Jfi( = Si-Sis) &8&)t>0>WWft>ti. Zith 
{Cj;0 16 3nm. 215nra, 24 5nmt^S: 
WBL-tZ, ZivhtetfyAZ^mTZmzmm^BJffli 

[0004] Kmtf7Ar>m?mwm&itz&m-&& 

ffit Lt, fif5-14796 6^fS (XtKOJi:^ 
5 ) Wi, *E^E^3T4>OOHS-^*a2: 10-10 
OOppm. F tfl5r50-5000pp 

m. c i mm) ttmzmMmz&izmm-t&ztiz 
x<o. %-n-mzm-h msmmmzmi. K^n^M 

<r>y /^^(cj: 9mft®.mtt£lt*imLtiftyTA 

h z t tftmztix i . 
[ o o o 5 ] iit. mnmmgikv&mzmm&k 

v^i.. CaR*f«f^K6 0-908 5 3^$g 
yx&Mfo (fty r 4 ><) cr>\ ^ti-fri*mWmsX'Wk 

<mut Lxim i. 3u mco&mmzisw&m&m 
x &mmiw.iim<Dfo ±M^im 2 y-Fmm.x-m'k lt 
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[0006] ztiizttL. mpi. &iRm. ^mn&mt 
*. Mi.fi-2131, <a> 

tf. 1985^ (^iCOtv^ ) (cfi. tt^^3T567r 
-f^'OrHBSJttciS^e 3 0nm ("Brm*) IZ&I? 

&%mwtm[i&wm-?&jTmt lx. sust 

mm-ZZtlzJ:*)^ tf7^<r>xm<r>is-V (TV* 
-y-) £2evwcommt%&xmz%z-itZit. mi 
mz&\,\xyr4> <wz^sbm8.znx a v k 
xmt &i&m&Zit& z t izx o^iwmx^mmt 
mm&m-f&z ttm&ztix^z>. jM®i>yr4 
^commYmmmz^ ^xmrntf^ ^ . 
[ooo7] xmmmmmms 57482 o-^( jcm. 
<s>t^o) izit, ^mtzmm-thi *-*jy /*t 
LxmpBZi? ryrAm: mmm&xtmth m 
<o. ~*im£Mmx'cr>m$:mm£tm-tz>^&t lx. m 

mmmzmM-tz ztizxi. zcxmmm&mM lx 
wi4oo~7oon mco°swmm.mx'com£:ma 

#3 0dB/km$-J3i=SrV^7 Tj;<Rrf*<7)mm&mM 

ztix^&v. %<?mmmzt5t,i&imiz~o\,^xcr>im 

[0 0 08] $^^^5-288 9 4 2^$g 

ffi<s>t^?) ja*. xm.®tmmiz^m%z{m.-th4 
*-i;yT4wmim®titz&\±.-?h-}imtLx. m 
Wti&Ltd *-i;yT4J<\,z\oi -10 9 y>v~y 

y(10* -107 G y) tV^^i^r^&^Stt 
[0009] m&Jcffl<Z>X'l**mmMZ X O&jrfVftlz 

*siihftyT'('«7)wmm&&$:ft±.Lx^&i)K & 

^mktfyx'pizimftTzmu-t&ztizjiKiwi 
mftmmfo±zmz>zti>mi2ii.x^z>. muzo 
Hg£ 1 0 0 P P miiLt^ LgmxmtfmmmzmE 
nrr&*o*mtf* zttZittiz t izx 0 mmmaz 

HH±LiZE3ttfyA (1WP3-2 3 2 36-^*8:;*: 
IK®) . 1.5X1 0"-ft? 

tiHzt&mmmz ioo PP mart -tzztizx*) mtv 
mwttmcotfyx^THmrmzf&mv. m^mmt 

ZMft-t&Zk (t#^5-3 24 3 2#^fg:^:i»; 
©) . lOOppmJJlTWHi, 2OOppml^T<50 

^»&tx*^msi oi6^f/ cm 3 uit, mtnm^m) 

5X1 0-6OT. «Siff5nm/cmt-rsClfctCj:0 

wifii«8tt*Ki±Lfc^xr?^ - l 6 4 4 

9#&$B : :SCiR®) . 5M7Xn->TOHSifM 
#5 0 p p mfclFC* 0 . **&^3r< 1 1 0» *tt=F 



/cm* #?TU KrFW r-5rfcti7J 3 5 0m J/c 
<7> <*$flPP8- 2 9 0 9 3 5^fg : ;£1R(3>) , 
tt^l»l±l,fc^5X C*IIP8f*3S5 679125f 

mm : ^tmdo) d ws^^n-c^s. 
[ooio] fete, xir© t Rtto^Rr^mi 

tfyxizrmzmttt, mmmm^m^y^^m 

$£m&tt£ r*LL-rs:fri£ c«HPP 7-300325^ 

. *MfJ2xl 0 17 ~5X1 0 19 # 
f/cra' -i-^^-tt/t^^XlC 1 5 0 — 3 0 0 nmWf 

2 0B^J,XhlH«tTiMIJ1«»tt&ifll±t-** 
i£ Ctt^ 9-12433 : (12) 3 

[00 11] 

[^^Sf^Lidfc-rSiHli] miiB^iRCD^acJ: 

ti&\ a^att. aiiJ'i-©jRsgtc**t--sifiiRs-iiipL 

T-$>o^. pt^^, imn-ftcoixmiztiv&mm 
mmm&mzm-t&$m<z>'~~<5>i,zi±^ ^-rtitrntm 

[00 1 2] ^CSR©~(ll)0^a-C-€OH^. FXliC 
XPficDffiMt{i^*^jN$ v ^. £ /s^cffl;®- (12) <0*-j£ 

x-triotix i i ^(f s mmmmz xk>± 

mti tfy x^Pit . *mmmiz x <o rfyxwz&M t 
x v xtokmfr&m& lx trnMntmuz mi t . z. <r> 
mmm&mft^tfxyx'pizmtf lx t ^m^zm 

feZtih. XM<5>---(12)ltMzs<;l'7(r>tfyy>mmZM 
Xtfyx®m*y<£ < , SPWf tc*fg^WftW^C^ 

L, A»:®~(12)OJS»&7e7T-</N'c7)T'J7*-AlC 

%y t4 ^^mxkimm^mmmhix^t 
[0013] ccoj: d ^ji^c^a, *fm\i$mtm 

illii:-^.. ^20 0nmOT^^I-lllBS*f{C 

m-fttmmfty r a ^Rx/^^coMm-nm^mmt 
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(ommum^mmt-rt. ±ie^ 

[00 14] 

mi. (1) *7T-fv"CfflT'j7*-AC«»*£S8W 
L?#7XXP(5£±t£-ti:£SfU<DXe. iiuffi3l£7r>f 

SI2CDIS. fHE»Bww»6wiB3fc7 r^^myv 7 * 
7T4J<<r>mm.i]m. (2) imimmmttfyxxm* 

£. t £-t2r#& 3 . 5 e VlilXO*^x*;l^-£#o$t 

(3) mie^2OXS2r7k3R*'x^JE^0. 5mJE*^ 
10ME- aK^2 0 0rW±Tft9^fc^^t-r-l» 

■%m. 25.1/(4) mzmsvjmiz&if&wmwitfKr 

F X4f yVl/-f-3ttib *) , ggjtf ftp 1 - 2 0 0 m J 
/cm ! O 6 -10' /^XtibS £ 1 5r 

#mi:-TI»±ie(l) 3r^U3) «0iv^ J wcKtt«D*5'h 
3frs&ffl#7r^A^l!^i£, T»5. S<=>fc#*3! 

(5) 3t7 Tj^mrv y x-uzmmzmmt 
x*/7Axm£>iitZik2>mi<?>jm. matyr*^ 
my*) y *-A.z*mtfxfrc>%&mmmzmMrf&m 
2«is. W8e»ia«3&»4>«se*7 r a rmr o y *- 

m*%mtyrA >mr >)y*-J* ZW3 WXftyrA 
'<b-t&m4<7)3LU&MKiZklz£ o . mnmmizj: 

&mmmmxnffi&i&tmntfmMmzft£.L%:^j: o 
izztitzztzwmti'&%Mtimm%;yT4'<i. & 
tf(6) ±ib(5) sm<r>mmmmmityrA^i)^m 
*3L&t>ixx%z> z t znwik-rz>%Wcimmj<y h* 

[00 15] 

Tiffin; 7* -A (JUT, fry?*-— Aj 
lg1tcOS>^MIB^^-r^TXP(5t=^'fk^-fr-Cfc# (If? 

i<oxs) . mzfcmmmz'n^ (sg2<oxg) . mrie 



3*>iS£f+U;8L my°vy*-J±£m\LXftyT 

4*b-*h (m4xg) -rt^D, zomnmtmm 

fthZttfX'Zh. ttz. Z<r)£o\,zW&LtzityY4 

t^i^m&im-thz biz**), mmmmmzfflxtz 
[0016] xmicoftrnzmfomzmi-t *r» 

-¥%mz is <, *T3l*Mg fc 160nm~300nm 

WitfVADiS, OVDjS, mcvd^ r^x 
vCVDS. itt&?£, y^;W£Ht**W4>#i6. *ft 
W<c7V 7 =r-Aco»Si: tT(4. i5?(Si0 2 ) £ 
JfcJfcfrfc L . 1«(=|fi»«raW«flfHU7 -jr* ( F ) 
* lSfi%SjS-^tffc^i\ i/v:, ^tyrA^aTiz 
tc&ttiHzlZC Mil PPmtLh{i#*^v^ (C 1 #0 
PPmc7>i§-£-t>-£-tf> ;fc*i«j:jffiU\ ?y 

•3 -Cfi^-v % . *3&Bjjic v> 3 7° 'J 7 * -J*RZfft yrA* 

wsmmtim mz-o^ximizm%zti& tzwz* 

v^rti, *wmz± o^tifzytyr^^mmLx^ 

[0017] m^coy-u 7 *-j*i,z& ^vmmmmm 
tm-ttf. *«Hjfcv^TO«fc is^i-is (400-1 

6 0 nm) mfM^mm ( 1 6 0*it~~l nm),X 
« (iS+~ 0. 0 1 nm) XlirW. (0. 0 1 nmkl 

t) mnmmzx^tfvMz&Gxmti&tzik'fth^ 

*"t-StOT'^.S.. x^/Pdr--c7)±|5g{±l. 33MeV 

x-h<o. ztinrmmtLxxmmiz!K<mm$ixx^ 
tzmx$>2>. miJLnxmfrt&m&iz. 1 o-i o« 

w, cumz?-y-y bt-r&xm'g. mm. Mztm 

—¥—yt. A r Fx^f is-? U—f—it, isyfabxziy 

[ o o 1 8 ] tv 7 * -AomK^Jt^a^. Aim 

it. **^X^E*«0. l^JE-1 0^ES«. 
L<«0. 5-1 O^.Eco, ^^**^7,X(±*S^ 

? . m&MBnmfcn&mz. o. 5-ioms«HT- 

fflv^-T<, 10»JESr«ix-?>ti«E^'7.coilXfSv^^ 
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* 0 . 1 msmmx-^m^b Lxmmiz^^x. ->x 

W . {fl* itfl 1 0 m m - AT(i , 1 0 
ME^)7K*T-2 0 0*C, #J 1 #MX'y>J 7 *— 

co*^^«jg^- 1 o 1 6 ^hv c m 3 izm-&<?>x\ 2 

0 0'CmJiT-J:U. *mEAW*§-&\ 7'J7t-AI 

sa^^sro. CTx{?a:fi4 0mm^r'j7=i--^-C' 

14*31 1 0§UB9i§^\ 5 0 O-CT'2 4 0 OTTC' 
[0019] fcLbffcHJLT # fc J: o tc, *JKSUJR 1 X 

imimzmmL, &2i.mz£*)tmmttt*mt$: 
^.mmzu^-^h^cox'hh. ^yi*7zmsu<r>A>x' 

hfcfth&\,AZ7v 7&<nimffj±Z%i > coX'li, 5 

(fjtfMS) ^n*r ; 7AV!>fi,<pi l zmf^-&<7)x\ fcmtt^ 

[0020] #»Sfc:i3l, . 1(1 1 Xg&lXIfl 2 

*rr Ltz#i&x\ tfyxtfcmnmzam^fr&m'Stf 
Bfozti. &m%*m&ikifxL£^timi>y°>j 

mkLwmte. m4JLm(om3\^izx^xykmi^ 

[0021] ZCO*mklfcr>fflMl±. 3S2Xg<Df&(;:* 
WrttFT > J7*-J±Jf7XWz£ LX^h %JB 

uizz.<om®.x'*h. *w i %<7>m3jLmzm-'m<r> 

mftTtf/fyxfiztfdfr&LX^&Vimi bLX, » 

2 L < <4^f7^.«f <50**^iHS*>' 1 0 »«4HVc m' 
Jilt. iOifiL<(±l 0 16 -1 0»»f/cm3 t'S) 
SJli:. t >);bH1f?£L<«:l 0> 8 — 1 O'Wcra 

3 -CJ>^^i:^(f^itS. ifc. #5&BH<93l3XfSK 

*jft zmtmrng: 2 a s n mtrFo^3fc##£ l 

$ f-ttCM L<IJK r FXJf-j/71/- 

xgcciJtt^m^oBSJt^mi. tKi^x^xvi/ 
-if TOrF X-smm. 1 - 2 0 0 m J 
/cm* //sVPXT'l O 6 ~1 O 7 >>^U.X (B#HH;:-t& 
i:2 — 3H#ia©g) . ArFT'«BSJtil— 2 0 0mJ 
/cmVA^XtlO' —107 st/kx^ttoi&feft 

tmf t>ixh« >vvxmms,zr>\\x\±mu%5 o~i 

00 0Hzgj£***|S(f£>iT.6#, ZtllzmfeZtlhhO 



x'tt^KMrnLnhsmz-mm^m^m^ixw m 
sjMcomffi&tfr&cQiSr&iziz. mzt£**c o zmm 

[0022] sm3JLmcD*J;-XA.nmMl&FWX'$> 

^-/^xs-^-mnmwmmtffcmbxmb 

*mtwfe-{tztitzVimb%2>, k*m&e>i£#atL 
tv**. ^*is^]s-^-ft<r>m^iz\±2~~3mfffim 
cDmttx*mtmjz.itx'£ tzmzr>\ ->xi±. **=/-?is 
-^f-yto^iztemmmzmi v vux £ r y ? * - a 

cO<QWlzM<l>LxmaiX'Z &cr>X\ x.*>V*?-*im& 

<mmLX7m*m&x-ztzh<r>b%m:i.x^&. 
[0023] msjMizmi&mmmmwMX'ykmzm 
m ttzm. w$w 7 * - a £ vtwsm<nmfoizi&\. \ , 

mmmmx-nftWRmmmmmizmL l 

■*wm% 7T4*<r>\ mmiziz . scst^.^jtm6o^ 

[0024] *»3l*>#8c(cJ: Oft^ltX^HHWlc 

1 mC03t7 r -Y ^<<0«-&T«. ifcK 248nmOKrF 
xdf^^U— T— 5rtB^)l OmJ/cm* , ^V^fflft 
tlOOH zO^ftT 1 0« 'WXtmtLtzb StC, M 
1160-300 n mc7)^H|«lStctjv%T . *J^^(- 
l8^ii^t^h^BSJtf*(O^Ha^iS*cOII*>'l 0%m 

[00251 *^(-v^o raurmjiuittcj; 
•Tl>i:^$ 1 mcOftyTJ^lzti^xmftimttlzJ: 
^) #T 0 . ( 1 6 0~3 0 0 n m ) MHfk^ 

wmaemn s T 1 <Db£. t 0 *ioo%b-th?m'<k 

^ffl*t®i^T R $r CT R =T, /T 0 X 1 00 
(%) ] b-thb. 1 -T R ^1 0%-r=5ri^*> C (T 0 

-T, )/T 0 D ^ 1 0%X'fo&Zb&MM-$~&. 
[0026] 7"V 7*-J*4K7)7kmi&}gC0MmZ. Zurn 

al Pril;adnoi Spektroskopi i Vol.46 No. 6 pp987-991 

June 1987 C^(13)3 KteS^ 7T^MCJ:^S 
i0 2 <0}ft«800cm-ii07-7'>'/NVHc7)^jgfc^ 

^^^X+cOTK^^M-r^ 4 13 5c m-i <9§&g 

[0027] &lt. *&W£mmiz «t o*f*w{2SiHj 
[^jfiwi] csis(scti d ^rt^&gc^'c i s-irfi : 
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1 P P m*)H. F (7 7i) maS. : 1 ffi4%T'£> 

S: 3M&%X'&&&W&E3itf7Afrt>%&%;7T-( 

mmt-t&r&ll. 17MeV:l. 33MeV) 
Sr. 7r-f^'coJ!c*fig©)R^S*n 03 GytSr&J:? 
fc!H» Ltc . HSWiMFTtt, mkT <J7*- 

A2rit*>tc 3 0 0'C, 1 0mffi<O*5ft#^#Bm4'fc:A 
*U 1 r^^LTt (SS2X;g) . Zcr>m£X'(T)y°V7* 
-A4»07K^j8Jg«i:4 x l 0 16 H/cm' X'fo^tz* 
<XlzMm7°V 7 ■* —Mzi&g: 2 4 8 n mCOK r FX^ 
•?l/-f-*S:, lOmJ/cm' /aVWcoi^ 

-fit- 107 /wxnwufc. -?>f£. isru7*-A 
mmmmx'&o. m^r. 21^57 iii± 

•Ci#4.iX3t2|s:^co3t7r'f ^ft;* 1 mfcOWC. If 
SgJ'l-iSlf-.X hBPJtk LT , II 3 ic^rT J: d K^Wi®* 1 
£>Kr Fxdf>-W— (f— 3^. 10mJ/cm ! /AVk 
X0Dl^;K-ltlO» ^VkXBgatL^. SJS4X*If£ 

M:2 4 8nml l Zti\,\XWMm}&mcO%)9 3%lZ{KTlt: 

[00 28] CHJSCT2D bik<mmizLx^ 

Wmit? t A >^*'&tz\k. C^r-f^JIS lm£ 
tJ)Wil.fzi>0)2 0 0 O^SrJfffcrC. ^?W\0>J<yV>V7 

&tf&<0$t*HS53tj&^{±, ^S2 4 8nm{:*5V>-r : ?PJ^ 

COO 29] CJt«04l 3 3T£%h®ttffC ltt 
fi: lppm*l, F^SPS: imiXX-hh^WWa 
n#7Xfrt>%<0^ fy vVtKZ&fttfFmmS.: 3 

m&%x'&&T6imw5ntf7Xfrt,zc2>ft7 r 4 ^m-r 

V7*-J±<7)±mz, ooco Zi&mb-f&rm ( 1 - 1 
7MeV: 1. 3 3MeV) £ H 7 r '^WmtmM. 
ISfitfl 0'Gy fc&S iajcKMtLfe . 

<8;T&%.t>tLtz. Zti&&loiZ3 0 0°C. 10§lE<D* 
^xSHMtcliirailL^ (SjS2Xg) . mzM7V 
7*-J±£m®com3\ s £mz£ 2 3umcn%7 

t M^\zm\ Ltz . Ja±Tf»fc#ufcH3ttifttftf|£7 r -i A 

M5ffi*^KrFX^f^-7U-if-3tS:l OmJ/cm' 



/mvx.<7>tt)\,*t—mx'\ 08 ^NVPxggitLfc. sg4 

^(i^2 4 8 nmlZt5\,\Ximjmmcr>&5%t7<!ia 
[0030] 

\w%<m$k\ %7rmm7V7*-MzftL. mv 
x&xi±r®m. *}7^z&isxm*QLiz*t'&h 

X*/Wf-. gp*> 3 . 5 e VJ.:Ltc9S^X*/l^-£# 

st, ***'^.*^^&#Hm^j«»r^m2oxs. 
uzmmmm^&&3cr>jM*m-zz t t,zx 

*) . XPfi*^«tt^5 ftfiT 'J 7 * - A i: L fcfi. 
f^^HSB^JttC J: & jftft 1 6 0 n m— 3 0 0 n mcn%i 
htz 0 W*i«Wttt03^ L7t3K 7 r A J ft h Z t V 

x'%h.7V7 *-Mmx~mimmgitzm%th 

nra-200n mT'«±«^frT3K2rfroM^--S*S#A 
^^{CiiXlf , 3 0 0 — 2 0 0 n mtfD$gfl-ig<i39!&<7) 

n&m!r\-®X'iz*%.mz£z>ft7T'('< (><>y>i> 

fflL/^B, ^«nx^a, fi?Hx.{fw— T-Jdx. 7* 
^^ogp q a pjpx s sr (yy;ohny) 
[0fflOfS#^^] 

[01] la 1 Ji*^lc*3UT«JSjSt LT rMl^M§ 
[02] 02(i*^^S3t7r^^'!7)ISB§fflr®0 
[03] 03 ti^BJWjlW^t-ISKJt^x h ^ittBfl-r 
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(54) OPTICAL FIBER FOR TRANSMITTING ULTRAVIOLET RAY AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce an optical fiber having excellent ultraviolet ray 
resistance characteristics by irradiating a preform with electromagnetic waves, producing glass 
defects, introducing the resultant preform into an atmosphere comprising hydrogen gas, 
exposing the preform to the atmosphere, taking out the preform, subsequently irradiating the 
preform again with the electromagnetic waves and drawing a wire. 

SOLUTION: Ultraviolet rays, vacuum ultraviolet rays, X-rays or y-rays having >3.5 eV quantum 
energy are used as electromagnetic waves. The introduction into an atmosphere comprising 
hydrogen gas and exposure thereto are carried out at >200° C under about 0.1-10 atm partial 
pressure of the hydrogen gas. Conditions of 106 to 107 pulses at 1-200 mJ/cm2/pulse 
exposure dose for KrF and 104 to 107 pulses at 1-200 mJ/cm2/pulse exposure dose for ArF 
are cited as conditions for irradiating the preform again with the electromagnetic waves when 
the electromagnetic waves are excimer laser beams. Thereby, an optical fiber in which an 
increase in optical absorption in an ultraviolet ray region is substantially prevented from 
occurring is obtained. 
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